different from Washington Consensus policies, largely based on manufacturing upgrading and characterized by strong intervention of the State (Wade 1990; Amsden 1992; Reinert 2007; Rodrik 2008; Stiglitz et al. 2013 ).
The world is now attending to deep international economic changes. Countries such as Brazil, Russia, Turkey and Colombia, which were called to be the new engines of global economic growth, have begun to show symptoms of deceleration and crisis. As Rodrik (2015a) says, these countries didn't show a coherent story of economic growth. In other words, those high rates of economic growth in the past decade were generated by the boom of commodities and not because of real productive sophistication. This was not the path followed by countries that achieved the status of developed recently, with the renowned examples of Korea and Japan. According to Rodrik (2015a) , most of the emerging economies worldwide are now living a premature deindustrialization phenomenon.
Manufacturing has been a key part in the structural transformation of the economies recently graduated as developed, and it has also been the more stable fountain of economic development in history (Rodrik 2013a) . However, in Colombia since 1990 the share of manufacturing has plummeted (Fig. 1) . It is worth noting that this impressive fall coincided with the adoption of Washington Consensus policies, 2 or "Apertura Económica" as it was called within the borders. Almost all the countries of the region share both the fall in the participation of manufacturing and the adoption of Washington Consensus policies. The fall in manufacturing participation in Colombia is not explained by an absolute fall in manufacturing output (Fig. 2) . In fact, Colombian manufacturing output has increased in 68% in the last 35 years. However, this manufacturing growth has been tiny in comparison with those of successful industrializers. While Colombian manufacturing grew at an average of 1.6% annually between 1980 and 2015, Korean manufacturing did so at 8.6%. In the period mentioned, Korean manufacturing output multiplied sixteen times, while the Colombian did not even double. The fall and this difference make important to study in depth the determinants of Colombian manufacturing performance.
The economic relevance of this work is that it identifies the most important economic explanation of the fall in the manufacturing share in Colombia and the region since the 1990s, and classifies this fall as a premature deindustrialization phenomenon. Likewise, it is also relevant because it advances in the identification of key manufacturing sectors, based on a different theoretical approach to the role of the State in the economy, in order to establish a new industrial policy for the country and to achieve truly structural transformation of the Colombian economy.
In the second part of this work, there is going to be a review of the arguments that support a theory of state intervention for the emergence and consolidation of manufacturing. The third part is an empirical approximation to the causes of deindustrialization in Colombia and in the region. Finally, the fourth part presents an exercise of selective industrial policy, based on the product space methodology (Hausmann and Klinger 2006) , in order to establish strategic manufacturing sectors to be promoted by the Colombian State.
The theory of interventionism

Economic development and productive structure
Unlike neoclassical economics, evolutionary economics established a relation of dependence between economic growth and the productive structure. In particular, these economic theories claimed that economic growth was always accompanied by changes in the productive structure. In other words, economic development, understood as high and stable rates of economic growth, which led underdeveloped countries to converge with the level of income in developed countries, is caused by structural transformation. That is, economic development is the emergence and consolidation of new manufacturing sectors with higher productivities, accompanied by the transference of labor from traditional economic sectors to the new ones.
Economic development is thus conceived as the process of structural transformation of the economy (Rodrik 2013a ). This idea means that developed economies are structurally different from developing economies. In the first place, underdeveloped countries are characterized by large gaps of productivity between distinct economic activities, while in developed economies these differences are smaller. In the second place, Bank (2016) developed countries have a more diversified productive apparatus, while underdeveloped countries are more specialized in some products. 3 The key point of really reaching economic development, for developing economies to transit into developed ones, resides in the sophistication of products, diversification of production and closing the gap between new and traditional economic sectors 4 (Rodrik 2013a ).
Rodrik (2013a) documents two additional key ideas: First, industrialization and manufacturing exports has been the most trustworthy generators of high rates of economic growth, and second, the most successful economies are not those with less state interventionism. While showing these cases in detail goes beyond the scope of this article, Amsden's work (1992) on Korea and Johnson's work (1982) on Japan reveal how these two countries are examples of successful state intervention policies in the promotion of structural transformation of their economies.
Why manufacturing?
Manufacturing has virtues that make it special in comparison with other economic sectors. Unlike agriculture, which presents diminishing returns of scale in production, manufacturing is an activity with increasing returns. In other words, as manufacturing output increases the cost of an additional unit of production diminishes. This thesis of increasing returns is captured in the so-called Verdoorn law, which is part of the laws about economic growth of Nicholas Kaldor. This law states that as production increases industrial productivity grows, especially because of "more investment in art equipment and learning generated by productive experience" (Ocampo and Martínez 2011, p. 18) . Recent work by Marconi et al. (2016) revealed that, between 1990 and 2011, the evidence not only supports Verdoorn law but also fulfills another Kaldor law, according to which the higher the growth of manufacturing, the higher the total economic growth.
Additionally, Rodrik (2013b) affirms that manufacturing presents unconditional convergence. The author proves that companies from a particular manufacturing sector that begin in lower levels of productivity experience faster rates of growth reaching progressively the technological frontier of the sector. Obviously, conditional convergence, which implies favorable policies, is faster, but the shocking result is that convergence exists unconditionally. This characteristic does not appear to be present in other economic sectors, which makes manufacturing special (Rodrik 2013b) .
The evidence also suggests that manufacturing is special because it allows countries to achieve the status of developed. In 2014, Felipe, Mehta and Rhee proved that approximately 95% of developed economies by that time passed through a strong industrialization process. In particular, they documented another important idea for industrialization to really generate development: "achieving a manufacturing employment share of 18-20% has been almost sufficient and absolutely necessary (in the statistical sense) for achieving high-income status" (Felipe et al. 2014, p. 13) . In other words, "peak manufacturing employment shares in excess of 18-20% strongly predict that an economy is rich; while peak shares below this threshold are near perfect predictors that an economy is not rich (i.e., manufacturing employment is necessary for becoming rich)" (Felipe et al. 2014, p. 10) .
There are recent voices claiming for a service-led strategy for development. However, there are enough concerns to be skeptical about this path. In the first place, the sectors of tradable services that have been acquiring importance, such as technological ones, do not have the employment potential that manufacturing has. 5 In the second place, labor absorbed in services is going to non-tradable sectors such as retail trade and housework. However, here comes another difference that reinforces the importance of manufacturing, "partial productivity gains in non-tradable activities are ultimately self-limiting, because individual service activities cannot expand without turning their terms of trade against themselves-pushing down their own prices (and profitability)" (Rodrik 2014) . Increasing returns and unconditional convergence make manufacturing special. 6 If we add to these two things the employment potential and its tradable characteristic, with the consequent ability to promote the growth and consolidation of a domestic market, manufacturing is still important for structural transformation of developing economies in Latin America.
Market failures: the National Champions
Structural policy reforms in Latin America, between the years 1985 and 1995, were shaped by the Washington Consensus. This concept was keyed by Williamson (1990) and provided ten rules on economic policy. Particularly, it dictated two rules relevant in manufacturing upgrading: total trade liberalization, especially with regard to free entrance of imported manufactured goods, and the proscription of the use of public spending in subsidies and incentives to strategic productive sectors. These two rules were proposed and established in Latin America in contraposition to the economic policy that characterized the previous period, called import substitution industrialization (ISI), condemned as a failure. The new dogma that came into light was "the best industrial policy is not having one" (Ocampo and Martínez 2011) . Two decades after the strict application of the Washington Consensus prescriptions, the results have not been satisfactory. On the one hand, the successes of economies such as Korea, Taiwan, Japan and recently China, the countries with the highest annual rates of economic growth in history, are based on policies different to those of the Washington Consensus (Wade 1990; Amsden 1992; Chang 1994; Reinert 2007; Stiglitz et al. 2013; Rodrik 2013a) . Specifically, the role of the state was active in promoting some strategic economic sectors. On the other, the application of the Consensus has resulted in a less dynamic world, with small rates of economic growth compared with the ISI period. According to Ha-Joon Chang (2010) , growth in GDP per capita of Latin American countries during ISI averaged 3.1%, while during the last period averaged 0.5%.
The imposition of this set of neoliberal policies in the globe was accompanied by the establishment of the market failures literature in economics (Stiglitz et al. 2013) . The idea that markets by themselves were driving to Pareto-efficient results was discarded.
"By now, there is a rich catalogue of market failures, circumstances in which the markets may, say, produce too little of some commodity or another, and in which industrial policies, 7 appropriately designed, may improve matters" (Stiglitz et al. 2013, p. 1) . Thus, National Champions literature in economics has appeared, referring to firms receiving targeted support from the State with subsidies, soft loans or any other protection method to enhance growth and development perspectives (Aubert et al. 2011) . Which are those failures that justify the selective intervention of the State? In the first place, the most prominent failure is the coordination one (Chang 1994; Hausmann and Rodrik 2006) . The coordination failure is related to incomplete markets. Thus, economic benefits of one investment would depend on the realization of other investments. For example, constructing a hotel in a beach would be profitable if someone else decides to build an airport to take people to that beach (Hausmann and Rodrik 2006, p. 7) . This kind of situations is frequent in manufacturing upgrading, especially if it is referred to new sectors linked with science and technology. Therefore, a mechanism of ex-ante coordination is justified, and there is where State can come into action.
The second important economic failure is called information spillovers. This failure characterizes the apparition of new economic activities. The first firm to incur in the process of developing a new activity would find whether it is profitable or not. If this firm triumphs in its venture, other firms will follow its path and would enter the market. But if the firm fails, the firm bears the whole economic loss. "Because of this, the private returns from engaging in this type of innovation are lower than the social benefits, and the market incentives for self-discovery are inefficiently low. The typical policy implication is to provide a subsidy in order to bring the private returns in line with the social returns" (Hausmann and Rodrik 2006, p. 8) .
The last market failure relevant to this work is that markets by themselves are inefficient with the production and dissemination of knowledge. That is what Stiglitz and Greenwald (2013) have called market failures in the context of a learning economy. First of all, knowledge is in certain way a public good; its usage is non-rivalrous and the marginal cost of another person enjoying knowledge is zero. As it is known, markets by themselves are not efficient providing public goods. Secondly, the process of learning is endogenous: learning is reached as you practice it, as you produce. 8 
"But Washington
Consensus policies based on neoclassical models that ignore the endogeneity of learning often have consequences that are adverse to learning, and thus to long-term development" (Stiglitz and Greenwald 2013, p. 3) . This market failure is especially relevant to the cases of late industrialization. Late industrialization, such as that lived by the Asian tigers, is addressed in learning. In other words, unlike first industrializations such as those of European countries, late industrializations are in essence a process of copy and learning of advanced manufacturing (Amsden 1991) . These three market failures explained before give fundamental to the argument of incipient industry: the creation of rents for the promotion of punctual strategic economic sectors. For that reason, Aubert et al. (2011) establish a model of National Champions relying in the stage of the firm's life. Subsidies for young and innovative firms are justified when rents induce investment in activities that, by their own, firms won't invest in. For mature firms, protection would be useful if it induces investments on expensive innovations that were impossible for the firm to cover, even with credit. The key aspect is to avoid subsidies and protection for firms without incentives to make innovative investments (Aubert et al. 2011, p. 73) . Finally, for the authors this analysis leaves another important lesson. Even when protection tools such as tariffs introduce an inefficient delay in the relocation of resources between economic activities, they are cheaper than subsidies, situation extremely important for underdeveloped countries where public budget constraints are the rule (Aubert et al. 2011, p. 75) .
Premature deindustrialization in Colombia and the region
Motivation
Economic development understood as a process of stages predicts that manufacturing will be overtaken by services as the leading economic sector of the economy. Thus, the fall in the manufacturing share in the economy is something normal, which happens when the economy reaches certain point of GDP per capita. This type of deindustrialization is called secular (Rowthorn 1997) . By contrast, deindustrialization caused by early incursion of the economy into services, without enough manufacturing development, is called premature (Rodrik 2015b; UNCTAD 2016) .
Taking into account this distinction, Clavijo et al. (2012) documented that Colombia was suffering a premature deindustrialization phenomenon. The authors made an empirical exercise in order to determine whether deindustrialization was strictly secular or whether it was premature, related to a Dutch disease phenomenon. In 2012, they concluded, "Colombia is getting trapped in this scheme of early withering of manufacturing, caused by the boom of commodities and exchange appreciation" (Clavijo et al. 2012, p. 80) .
Premature deindustrialization is not an exclusive phenomenon of Colombia. Rodrik (2015b) demonstrated that it is common of all developing countries in the world, but especially of Latin American countries. In his work, Rodrik tests both hypotheses of deindustrialization: secular and premature. He concludes that "while technological progress is no doubt a large part of the story behind employment de-industrialization in the advanced countries, in the developing countries trade and globalization likely played a comparatively bigger role" (Rodrik 2015b, p. 5) . In conclusion, "these developing countries are turning into service economies without having gone through a proper experience of industrialization" (Rodrik 2015b, p. 3) .
The problem of premature deindustrialization, again, is that it doesn't exist in an economic model of truly progress that doesn't require of manufacturing. "Its relative absence in today's developing societies could well be the source of political instability, fragile states, and illiberal politics" (Rodrik 2015b, p. 24) .
Review of empirical literature and methodology
Review of literature
The most important econometric exercise about deindustrialization in Colombia was made by Clavijo et al. (2012) . However, the hypothesis of this earlier work was to prove the existence of Dutch disease and not to study the possible relation of Washington Consensus policies with deindustrialization.
The estimation made by Clavijo et al. (2012) consisted in one ordinary least squares (OLS) model and another Koyck model to estimate the impact of growing mining and energy exportations over manufacturing. In the OLS model, justified by cointegration proofs, the authors estimated the short-term impact. On the other hand, the Koyck model introduces the lag of the dependent variable as independent, in order to identify the long-term impact. This work never referred to biases of endogeneity. Bogliaccini (2013) established an approximation to prove that deindustrialization in Latin America was related to the application of the Washington Consensus. His hypothesis was that trade liberalization, as one central aspect of the Consensus, leads to deindustrialization in some countries of the region such as Argentina, Brazil, Chile, Costa Rica, Mexico, Uruguay and Venezuela. "Import competition, particularly where liberalization happened quickly, caused the bankruptcy of many industrial enterprises. Many of them simply closed down, and those jobs were lost" (Bogliaccini 2013, p. 83) .
The data used by Bogliaccini (2013) covered 7 countries with annual data since 1980-2000. The methodology used by the author was OLS with standard errors corrected with panel data (POLS). This methodology seeks to eliminate the inefficiency, assuming consistency, of the coefficients estimated by POLS, since OLS do not take into account possible contemporaneous correlations of errors (Beck and Katz 1995) . That way, Bogliaccini just resolves the inefficiency problem but not the highly possible endogeneity problem.
Finally, Petreski et al. (2015) made an empirical analysis of the deindustrialization for 25 countries of central Europe caused by trade liberalization, making use of the lag of the average tariff as the independent variable. In their conclusions, the authors document that, in general, lower tariffs lead to higher value added in manufacturing through higher imports of inputs in the production process that were nonexistent in the domestic market, or were more expensive than in the international market.
The authors say that "the econometric challenge is that tariffs [rates] are almost always endogenous to the industry value added" (Petreski et al. 2015, p. 8) . The theory of endogenous tariffs establishes that "political decisions on tariff rates are reflections of the selfish economic interests of voters, lobbying groups, politicians or other decision makers in trade policy matters" (Mayer 1984, p. 970) . Therefore, Petreski et al. (2015) discuss the necessity of finding an instrument for the present tariff rate and define that a good alternative is the lag of the tariff rate. According to them, this instrument is adequate because, in principle, it fulfills the two conditions of (1) relevance, since governments are prevented from abrupt changes in tariffs and (2) exogeneity, since the past tariff is unlikely to be related to contemporary shocks on the value added of manufacturing (Petreski et al. 2015) . Moreover, since the signature of GATT in 1994 and the approval of Free Trade Agreements, governments in developing economies have lost decisionmaking power over tariffs, which would indicate that they cannot define these taxes in relation to manufacturing performance or other economic variables of interest (Chang and Andreoni 2016) .
The logic of the exercise
The estimation made by Clavijo et al. (2012) established as dependent variable the participation of manufacturing in the economy. In addition to being a more precise indicator of purely manufacturing behavior, the authors justify their choice because the performance of this variable, according to the analysis of Rowthorn (1997) , is the one that shows the existence or not of premature deindustrialization. Thus, in this paper, the participation of manufacturing in the economy will be used as the key dependent variable. Clavijo et al. (2012) , including international trade as a percentage of GDP, concluded that trade liberalization had a positive impact over manufacturing performance. Furthermore, they said that such a result made it possible to conclude that the relatively new Free Trade Agreements subscribed by Colombia were a good strategy. In other words, they concluded, using international trade as a percentage of GDP (outcome variable), that trade liberalization (the policy) had a positive impact over manufacturing performance. Unlike Clavijo et al. (2012) , Bogliaccini (2013) uses as the key independent variable the index of commercial openness, taken from a series of indicators created by ECLAC in 1999 and updated by Eduardo Lora in 2012.
Referring to the update of the indexes mentioned, Lora stated in 2012:
"The original construction of the indexes was motivated by the absence until that moment of measurements on the progress of the [Washington Consensus] reforms. As argued then, the lack of direct measurements of structural policies prevented adequate evaluating the effects of reforms on economic growth and other variables. The few studies that had tried to analyze the effects of the reforms had used outcome variables such as the foreign trade coefficient of the economy, the size of public expenditure or financial depth rather than policy variables such as tariffs, tax rates or banking reserve coefficients" (Lora 2012, p. 2).
The precise selection of the independent variable is not a minor issue. For the reasons below, the key independent variable of this paper is, directly, the average effective tariff rate. 9 This is a policy variable (that accounts the evolution of the application of trade liberalization policy) and thus permits to evaluate more precisely the results of the policy. As it is shown in Fig. 3 , this variable has had a constant fall in Colombia in the past 25 years. Thus, in this paper trade liberalization is understood as a policy of reduction in tariff rates.
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In synthesis, the objective of this empirical exercise is to determine whether trade liberalization (reduction in tariffs) has had a negative impact on Colombian manufacturing performance.
Data: sources, countries and period
The initial data only present information of Colombia from 1970 to 2014 (Additional file 1). The manufacturing share and the other control variables were taken from the data of the World Bank (2016) . The average effective tariff rates are taken from a response to a request sent by the author to the National Tax and Customs Office of Colombia-DIAN 11 (2016) .
The database has only 45 observations, each one of a year from 1970 to 2014. The above information is used to find deindustrialization relations for the Colombian case. However, in order to have a more precise statistical inference, a database for eight countries of the region, which also had reform processes framed in the Washington Consensus, is also used (Additional file 2).
The countries of the database are those of the region with enough and clean information, without important gaps. These countries are Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, Mexico and Uruguay. The database has information from 1985 to 2014. Manufacturing share and the control variables were taken from the data of the World Bank. The average effective tariff rates were taken from the bank of data about international trade of the World Bank (2016) and were complemented with information from Lora's work (2012) . Figure 4 shows the share of manufacturing, and Fig. 5 shows the average tariff rates.
12 Both figures show that manufacturing share and average effective tariff have been falling steadily since 1990 for all the countries in the sample. The Brazilian case is interesting. While manufacturing accounted for more than 30% of GDP in 1985, above all other countries, by 2014 manufacturing accounted under 11% of GDP, below the other countries. In parallel, the average effective tariff in 1985 for this country was slightly more than 80% and fell to about 13% in 2014.
The Colombian case also presents elements to note. After Brazil, Colombia is the country where manufacturing has a smaller participation in the GDP for 2014. On the other hand, between 1985 and 1990, the country raised the tariffs after a decrease in the previous lustrum. However, as soon as the "Apertura Económica 13 " was undertaken, the fall in tariffs coincides with the most dramatic drop in manufacturing participation. Likewise, Colombia's average effective tariff for 2014 is the lowest in the sample. Today, 11 DIAN for its meaning in Spanish.
12 These figures only show information for four countries to be graphically clear. 13 That was the name of Colombia's structural reforms under the policies of the Washington Consensus. 
Colombia is the Latin American economy more open to international trade, in the sense that it has the lowest effective tariff.
Methodology
For the Colombian case, the models used are an OLS and a Koyck transformation model. The OLS estimation looks for establishing a short-term relation between the variables. It is important to make some clarifications about the estimation by OLS. There is a danger of having a spurious regression (the database is a time series). The series of manufacturing share are not stationary, the same as the series of average effective tariff. Thus, a regression like the one that arises, with two non-stationary series, only makes sense if the following conditions are met: (1) the series have a unit root of order one and (2) the series are cointegrated, in the sense that they have a long-term relationship (Montero 2013 ). 14 14 In Appendix 1, the respective tests of stationarity and cointegration could be found. On the other hand, it is important to mention that the proposed OLS model, and the absence of a valid instrument, impedes controlling the endogeneity of tariffs in this estimation. The Koyck transformation model is the name of an infinite distributed lag model (Parker 2015) . It is the geometric form of a model that stipulates that the dependent variable is determined by contemporaneous independent variables and all their lags. This model is useful for this exercise, since the effect of a change in the average effective tariff over the manufacturing share is expected to be dynamic and time-delayed, thus allowing to capture the long-term impact of a change in the independent variables over the dependent. The inclusion of all the lags of the independent variables makes possible to transform the model into a reduced version that only includes the first lag of the dependent variable. However, this comes with a problem. The first lag of the dependent variable is, by construction, correlated with the lag of the error term, and thus, the estimation lacks consistency.
Equation (1) refers to the OLS model to be estimated:
Manufacturing share is going to be estimated with the average effective tariff (AET) and other variables of interest. The model includes the participation of mining and energy exports (ME exports) over the total, to avoid bias for possible Dutch disease. In addition, GDP per capita is included to test the hypothesis of secular deindustrialization, that is, manufacturing loses participation, opening the way to services, as income grows. X refers to the rest of the control variables of the model. The first of these is the volume of international trade as a percentage of GDP, to observe possible effects of market spreading over manufacturing performance. And the other control variable is the share of foreign direct investment as a percentage of GDP. The u is the error term. Equation (2), including the same variables as in Eq.
(1) and the lagged manufacturing share, specifies the Koyck transformation model:
The delta coefficients represent the short-term impact of the independent variables on the dependent variable. And v refers to the error term.
The long-run multiplier effect of independent variables over the dependent variable, which is proper of the Koyck model, is defined as follows, where s represents the independent variables:
To avoid the problem of inconsistency in the Koyck transformation, caused by the correlation between the lag of the dependent variable and the error term, Rosiak-Lada and Wójcik (2006) propose to instrument the lagged dependent variable with the first lags of the independent variables, since these variables are in principle not correlated with their contemporary errors.
(1)
On the other hand, for the estimation with the sample of eight countries, an OLS regression will be made and, in addition, the data panel methodology will be used. By having a panel, with several countries, unobserved characteristics peculiar to the countries can be eliminated, which for the manufacturing case of interest may refer to domestic policies not captured by the data or to the attitude of governments regarding domestic manufacturing, and which would have differential effects over manufacturing performance of the countries.
Equation (4) refers to the OLS model:
The estimation is essentially the same as that of the Colombian case, although an additional variable is also included, which is the real exchange rate to the US dollar, also linked to the Dutch disease phenomenon. The variables are the same as in the first exercise, but now we have another index i that refers to countries. For the estimation with panel methodology, it is necessary to determine whether unobserved characteristics, referred previously as domestic policies or attitude of the government with regard to national production, are fixed or random effects. In particular, these are expected to be fixed effects, because domestic policies could be correlated with trade volume, among others. It would be the same with the governmental attitude toward domestic manufacturing. On the other hand, independent variables of the basic model, which contemplate the different hypotheses that have been handled on deindustrialization, are included.
Finally, the panel model to be estimated is one of fixed effects, as it appears in Eq. (5).
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The within fixed effects model consists of controlling the estimation for possible unobservable effects of each country. This is done, as seen in Eq. (5), by subtracting the mean for each variable in the estimate. The variables are the same as the previous models. Also, taking into account what Petreski et al. (2015) said, the average contemporary tariff will be instrumented with its lag, to avoid bias for double causality. With only one instrument, it will only be possible to test its validity but not its exogeneity. 16 Even so, the proposed model is interesting to establish relations between the variables of interest.
manufacturing GDP it = β 0 + β 1 AET it + β 2 ME exports total exports it + β 3 (GDP per capita) it + β 4 X it + u it 15 In Appendix 2, the proof that justifies that the correct estimate is by fixed and non-random effects could be found. In particular, the fixed effects methodology used here is within.
+ β 2 ME exports total exports it − ME exports total exports i
In Appendix 3, you can find some robustness checks. First, it is decided to include a fourth model, which more accurately captures the factor endowment of countries and its possible impact over manufacturing performance. Despite that most of the rich countries have achieved this status based on a strong industrial productive apparatus, the fact is that countries are different, they do not have the same resources, and therefore, neither should have the same manufacturing participation. In this sense, the factor endowment of a country is important in determining the performance of manufacturing. In the literature, the participation of exports of basic (primary), agricultural and mining goods is used as a proxy for factor endowment. Therefore, since in the initial exercise the participation of mining and energy exports is one of the variables used, for this robustness test this variable is eliminated and only the participation of basic exports is counted. The hypothesis behind this exercise assumes that if the country deindustrialized because of its natural resources endowment, the participation of basic exports must be significant and the average effective tariff must have a smaller effect over manufacturing.
The second robustness exercise uses the average most favored nation tariff to instrument the average effective tariff. Although data for this exercise are more limited (most favored nation tariff information is scarcer), this check is done to tackle the possibility of causality between future expected manufacturing performance and present tariff rates as a policy response. Most favored nation tariff refers to "what countries promise to impose on imports from other members of the WTO, unless the country is part of a preferential trade agreement (such as a free trade area or customs union). This means that, in practice, MFN rates are the highest (most restrictive) that WTO members charge one another" (World Bank 2010) . By definition, these tariff rates are higher than the average effective tariff rates and are less exposed to policy discretion. (They are part of international agreements, not changeable as manufacturing plummets.)
The third robustness check is to include two additional explanatory variables that have been identified as important explaining manufacturing performance. According to Petreski et al. (2015) , domestic credit to the private sector as a percentage of GDP and terms of trade (the relative prices of exports and imports) are negatively related to manufacturing performance. Thus, these two variables are included to evaluate whether this inclusion changes previous results. Table 1 shows the results for the Colombian model with the OLS model and the Koyck transformation model.
Results and conclusions
As expected, the OLS estimation shows that the coefficient of AET is positive. In particular, a drop of one percentage point of AET is related to a drop in the share of manufacturing output of 0.24 percentage points. On the other hand, an increase of one percentage point in the share of mining energy exports is linked to a fall of 0.11 percentage points in the share of manufacturing output. Interestingly, the coefficient associated with international trade was negative. Finally, neither GDP per capita nor FDI as a percentage of GDP were significant in estimating the share of manufacturing output.
The Koyck model ratifies the significance of AET and mining and energy exports on manufacturing share. By contrast, international trade as a percentage of GDP loses its significance, thus showing that the relationship between the variables is not a strong one.
The short-term effect of a drop of one percentage point of the AET is a drop of 0.15 percentage points of the manufacturing share. Additionally, as allowed by the Koyck transformation, the long-term effect of a drop of one percentage point of the AET is a drop of 0.39 percentage points on the manufacturing share.
Even though these results are suggestive, the OLS and Koyck models don't tackle the problem of endogeneity. In that sense, arising conclusions based on the statistics presented on Table 1 could possibly be mistaken. The use of panel data econometrics allows to tackle endogeneity and to extract correct conclusions. The results of the estimation for the sample of countries are presented in Table 2 . Results are presented for an OLS model, a panel model with fixed effects and a panel model with fixed effects and with the average tariff instrumented with its lag (Petreski et al. 2015) .
According to the results of the non-instrumented model, the largest impact on the variable of interest, unlike the Colombian case, is now due to FDI, as an increase of one percentage point is linked to a fall of 0.28 percentage points of the share of manufacturing. Likewise, a fall of one percentage point in the AET is related to a fall of 0.17 percentage points in the share of manufacturing. The increase of one percentage point in the share of mining and energy exports is associated with a much lower fall of 0.05 percentage points in the share of manufacturing. Likewise, the appreciation of the currency is also related to deindustrialization. On the contrary, an increase of 1.000 USD in GDP per capita is related to a drop of 1.26 percentage points of manufacturing. Finally, international trade has no statistically effect on manufacturing performance.
By instrumenting the average effective tariff with its lag, to control possible endogeneity, the above results are reaffirmed. The alleged effect of a drop in the AET over manufacturing increases, as now a percentage point fall in the tariff is related to a fall of 0.21 percentage points in the share of manufacturing. With the instrument, the incidence of FDI on industrial performance falls, since now with an increase of one percentage point in the first, the second falls by 0.24 percentage points. On the other hand, the evidence is consistent again with the Dutch disease hypothesis, since the coefficient for mining and energy exports remains statistically negative, although lower. The same happens with the real exchange rate, which reaffirms that the appreciation of the currency has affected manufacturing, although in a smaller amount with respect to the other variables. GDP per capita remains relevant. Although results above are essentially the same as the individual results for Colombia, the FDI variable now plays a key role in explaining premature deindustrialization. Now, such a result is not at all strange. In fact, approximately 50% of such investment in Colombia has been directed to the mining and energy sector, which in turn explains the boom in the sector's exports. The impact of the export variable is much lower in the panel, since some countries in the region do not have natural resources as Colombia does. For example, mining and energy exports in Uruguay and Costa Rica do not exceed an average participation of 2% for the study period. This may also explain why the variable FDI becomes more relevant, since, in fact, the countries of the last example have the largest shares of FDI in the sample, together with Chile.
In summary, the evidence is in line with the Dutch disease hypothesis. Likewise, the data provide evidence in support of the hypothesis that the loss of manufacturing participation is also due to a secular process, since GDP per capita showed significance. However, in absolute terms the impact of GDP per capita remains the smallest of all the significant control variables. For the sample of countries, FDI is also related to the manufacturing share decrease. Finally, the evidence is consistent with the hypothesis that the political definition of reducing the AET has affected the manufacturing share in the region. It is worth noting that the greatest impact in absolute terms on manufacturing performance is due to this variable. That is to say, deindustrialization is explained to a greater extent by trade liberalization (fall in the AET) than by the Dutch disease and a secular process, which is also in line with that affirmed by Rodrik (2015b) . Results of the robustness checks in Appendix 3 ratify the validity of these conclusions.
In conclusion, the paper documents a positive relationship between tariffs and manufacturing performance. It also documents a negative relationship between FDI and manufacturing performance, which may be explained by the fact that investment in the region has gone to the mining energy sector, causing Dutch disease as observed in the coefficient of mining and energy exports. Likewise, this negative statistical relationship can be also attributed to the destination of FDI into non-tradable sectors (construction and services, for example) that has made manufacturing relatively less profitable (Bár-cena 2015) . Likewise, GDP per capita, as a proxy for the hypothesis of secular deindustrialization, is relevant to the sample of countries, although less important in absolute terms. Therefore, because the main economic explanations of the fall in manufacturing participation are, in its order, trade liberalization, FDI, the surge of mining and energy exports and not the growth in the GDP per capita, Latin America has lived a premature deindustrialization phenomenon.
Industrial policy in practice
We have, on the one hand, that the region has deindustrialized because of the application of the policies of the Washington Consensus. On the other hand, we have that the countries that have reached the status of developed in recent times applied policies of strong state intervention. Moreover, we also became aware that state intervention is justified because of the existence of market failures. Those market failures revised block structural change in economies, preventing the emergence of economic sectors that, over time and learning, could be highly profitable. Thus, the objective of this part of the work is to determine the strategic sectors, only for the Colombian case, that should be object of state support (either subsidies, protection or any type of tool in Appendix 4). For that, this work uses the methodology developed by Hausmann and Klinger (2006) called product space. This methodology consists in evaluating each product in three aspects: sophistication, distance from the current basket of production and connections with more sophisticated products.
With world trade data for 2005, Hausmann and Klinger made the proposed exercise for Colombia. However, they included all kinds of products, so the analysis determined that the "best" products were essentially agricultural and natural resources. This situation is contrary to the thesis of this work. On the other hand, from 2005 to 2014, which is the year of the data of this work, the basket of Colombian production has changed. Particularly, the mining sector soared from 2005 to 2010, due to the boom of commodities that affected the Colombian economy. Moreover, manufacturing was also restructured, as the subsectors that assumed the leading role were closely linked to the mining sector. Manufacturing has grown in absolute terms in the last years only because activities such as oil refining have grown dramatically. Similarly, in the last decade there have been major economic changes in the world, which also affects product distances and sophistication (economic performance in China, for example). The analysis is even more valid in a context of premature deindustrialization that makes urgent a rethinking of Colombian industrial policies.
Methodology of product space
This methodology consists on the elaboration of three indicators, which allow to evaluate different manufacturing subsectors to determine whether they can be classified as strategic or not. The three indicators are sophistication (PRODY), distance from static comparative advantage (density) and strategic value.
The first indicator, of sophistication, is taken from an article by Hausmann et al. (2006) entitled "What you export matters. "
The concept is as follows. First, you have the total exports of a country:
where j refers to countries, i refers to products, X represents total exports and x the exports per product. With this in mind, the level of sophistication associated with each product in the export basket is, as the authors call it, PRODY: where Y j is GDP per capita of the country j.
"PRODY is an outcome-based measure of sophistication: if a product is mostly produced by rich countries, then it is revealed to be a 'rich, ' or sophisticated, product" (World Bank 2013), with a high value of PRODY. Thus, if the PRODY of a product is 50 thousand dollars, it is a product with a high level of sophistication, since it is associated with a per capita income like that of the richest countries in the world.
Based on this indicator, Hausmann et al. (2006) elaborate an additional one, which seeks to capture the sophistication of the entire export basket. Subsequently, the authors find that the countries converge to the level of sophistication (implicit income) of their export basket. Thus, they demonstrate that current export basket is an excellent predictor of future growth. In particular, they documented that there are products associated with higher-income countries and products from lower-income countries. That is, the authors capture the fact that developed countries produce different things from underdeveloped countries (Hausmann et al. 2006) .
Moving from the current basket of production to a more sophisticated, one requires changes in factor endowments and the production frontier. In other words, entering a new branch of production is difficult as it requires skilled people and, certainly, new inputs. The authors argue that the inputs required for one product are imperfect substitutes of the inputs required for another product. Therefore, to capture this characteristic, the authors create a measure that captures the proximity or distance of the products. This measure is especially important so that the process of structural transformation, as
a governmental challenge to comparative advantage, does not generate high costs and dramatic leaps (Lin and Chang 2009 ).
To capture this distance, Hausmann and Klinger (2006) propose the second indicator. The second indicator is the density or distance of a product from the export basket at any given time. Their proposed measurement is one of revealed distance. In this way, the authors state that if two products are close then the probability of both having comparative advantage in a country is also high.
To construct the density indicator, they begin producing a distance indicator ϕ ik between two concrete products. 17 This distance between product i and product k, called proximity, is defined:
The counter i refers to any product, k is also counter of another product and j again refers to countries. RCA means revealed comparative advantage. This means that for constructing the distance between a pair of products, the revealed comparative advantage information of all countries in the sample is used to make a minimum between conditional probabilities. From the distance, the authors go on to elaborate the density indicator. This indicator is the sum of all the roads (distances) that lead to the product in which the country is present from a product in which it has comparative advantage, divided the sum of all distances that lead to the product in question. This measure varies from 0 to 1, where a value close to 1 means that the near products present in greater amount comparative advantage in the country in question; in other words, the product is very close to the export basket.
The authors prove that this measure is significant predicting how will be the productive structure of a country in the future. By means of probit and OLS regressions, the authors show that density is always significant predicting future comparative advantage (dummy of 1 or 0). Countries jump to products with greater density, that is, closer to their current export basket.
Finally, there is a third dilemma. Having two products as closely and with equal sophistication, it is preferable to jump to one in which the possibilities of sophisticating production are greater. Therefore, the authors elaborate the aggregate density indicator, which seeks to estimate how well the production basket is connected with new opportunities of sophistication. Given the products that a country currently produces, this aggregate density can be measured as the value of the weighted distance of all the 17 To the extent that the value of the proximity or distance indicator for two specific products approaches 1, this means that these products are close, that is, there is a high probability that countries produce both products with a comparative advantage.
products it could potentially produce and its value of sophistication (Hausmann and Klinger 2006) . Hausmann and Klinger (2006) prove that the aggregate density is statistically significant predicting the sophistication of the productive apparatus in the future. Thus, aggregate density, as a measure of how well connected is the basket of production of a country, conditions the process of structural transformation of a country. In order to effectively measure whether jumping to a particular product opens new and better possibilities to continue ascending in the process of structural transformation, the change in the aggregate density of including the product in the export basket must be calculated. This change is called strategic value and is shown in Eq. 12 (Hausmann and Klinger 2006).
where aggregate density i j is the value that this indicator takes when product i becomes part of the export basket, that is, when product i is now produced in the country with revealed comparative advantage. This indicator captures how the sophisticated connections of the export basket changes when product i becomes part of the basket.
Information and database
For the construction of indicators of PRODY, density and strategic value, United Nations COMTRADE database will be used with information of 2014. This database presents information on 770 products at a 4-digit level, in SITC (Standard International Trade Classification), in its revision number 2. It also presents information from 116 countries. Thus, each observation indicates the total exports by product and country in 2014. Finally, for the calculations required, the GDP per capita data of the World Bank is added to the base (Additional file 3).
The practical exercise consists of the calculation of the three proposed indicators for each product (or subsector). Subsequently, these three indicators are weighted, giving a value of 33% to each of them. Thus, in the end the industrial sectors that in such weighting represent a better alternative for the Colombian productive specialization will be obtained. The weighting of these coefficients is justified to the extent that each one of the characteristics captured by them is fundamental in a successful process of structural transformation.
Results and conclusions
First of all, we proceed to calculate the values of sophistication of the products. It is important to clarify that this measure, unlike the other two indicators, is the same for all countries (value per product). The other indicators, as will be seen below, depend on each country and each product. Next, we present the 10 least sophisticated products in the world (Table 3) , as well as the 10 most sophisticated (Table 4) .
It is worth mentioning that in Tables 3 and 4 there are all kinds of products, and not only manufactured goods. However, this is done on purpose, since it is possible to show that less sophisticated products are largely associated with primary, agricultural and natural resource products. The less sophisticated product is uranium mineral, as it is associated with a GDP per capita of 442 USD per year. In these unsophisticated products, we can also find cotton, tobacco, among others.
On the other hand, in Table 4 , it is possible to observe that the most sophisticated products are all manufactured and of high technical complexity. For example, chemicals, which have by first code number five, are the most sophisticated. Amide function compounds, used as solvents in multiple industrial branches, are the most sophisticated products, as they are associated with a per capita income level of 50,477 USD per year.
It is important to mention an additional feature of the PRODY indicator, evidenced in the data. As this is a measure of revealed sophistication, associated with the real income of the countries, it is possible to find that products such as animal skins have a high sophisticated value. This is due to the fact that animal skins are exported in northern Europe, where per capita income is high. This is not problematic, but it is important to keep in mind. Table 5 shows the products in which Colombia has an exporting power. For example, Colombia has a share of flower exports that is 40 times greater than the average share of flowers of all countries. As can be seen, the three most representative products of the country are very low sophisticated products (low associated income). It is worth mentioning that flowers, Colombian's most representative product, have an associated per capita income of only 6424 USD per year. In addition, it is possible to see that the Colombian export basket is concentrated in natural resources: coke, coal, oil, bananas and flowers. This situation ratifies the necessity to establish a state interventionist industrial policy.
On the way to the second indicator, density, the distance between each pair of products of the 770 of the sample is established. It is important to remember that a high density (closer to one) means that two products are generally produced with revealed comparative advantage in the same countries. Table 6 shows an example of the distances for certain products, in order to have a concrete approximation to the measurement.
As it is shown in Table 6 , the product closest to the flowers is the cotton seeds because the distance is 0.234, the highest of the sample. The vehicles are far from the flowers, since the distance is 0.071. On the other hand, the product closest to vehicles is the chemical wood pulp. Also, electric locomotives are close to the vehicles. Pianos, for example, are closer to flowers than to vehicles. This, which at first sight is curious to say the least, is due to the indicator adopted, which is a measure of revealed distance, which implies proximity in practice, given the world trade, and not technical proximity. Now, the density indicator can be estimated. Density and strategic value are two measures that, unlike PRODY, vary by country. That is, density, as a measure of distance from a product to the export basket of a country, is different according to the country. Therefore, Table 7 shows the 10 products closest to the export basket of Colombia. As can be seen in this table, the products that are closer to the production basket are of low sophistication. Most are natural resources without transformation. In fact, two of the ten products presented in Table 7 are part of the least sophisticated products in the world in 2014.
Finally, the strategic value indicator is calculated. This indicator takes both negative and positive values. A negative value of strategic value for a product means that including this product to the export basket of a country will diminish the value of new sophisticated production possibilities. A curious feature of this indicator is that it takes negative values for the most sophisticated products, because new sophisticated possibilities won't now take into account these products. In order to avoid lengthening, I only present the values of strategic values for the "best" products. Table 8 shows that the products that represent a better alternative for the sophistication of Colombian production are mainly chemical products (sulfonamides, cellulose acetate, chemical products for photography, glycosides and other compounds). In addition, they are the ones that have a higher PRODY in all the sample. On the other hand, there also appear manufactures that have a long process of transformation such as the engines of reaction and X-ray apparatuses. These are the 10 manufactured products that represent a better alternative of specialization for the country and that, consistent with the idea of selective industrial policy, should be subjects of state support.
The "best" products that were obtained, except works of art, are intermediate goods and not final consumer goods. Intermediate goods are, by definition, the best in terms of backward and forward linkages. They use more basic goods for their elaboration, thus promoting the development of such sectors, but they also allow the emergence of more advanced industrial sectors, which use them as inputs for the production of more sophisticated goods. "Linkages between firms through intermediate goods deliver a multiplier similar to the one associated with capital accumulation in a neoclassical growth model" (Jones 2008, p. 1) . According to Jones (2008) , production of intermediate goods is, in fact, fundamental in explaining the huge differences in per capita income that present in the world nowadays (50-fold differences).
Conclusions
Industrialization, as structural transformation of economies, has been the most successful vehicle for the development of nations in the world. In other words, industrialization is the process that explains differences in per capita incomes around the world. Nevertheless, Colombia' manufacturing sector has been plummeting in the last 25 years.
Manufacturing is a sector with peculiar characteristics that make it special to boost the advance of production of a country. On the one hand, manufacturing presents increasing returns, which are not present in other sectors of the economy. On the other, productivities in the manufacturing sector show unconditional convergence; that is, sectors that start with lower productivity grow faster, merging progressively to their technological frontiers.
Exploiting these potentialities of manufacturing requires statewide impetus. This impulse is also justified by the market failures that impede the development of industrial activities, even more when the development of the sector is rooted in innovation, or absorption of scientific and technological advances. It is required, then, to pursue an aggressive selective industrial policy. In this sense, a selective industrial policy that "chooses winners" and that "get the prices wrong, " an industrial policy that counteracts the static efficiency of the free market. As Hausmann and Rodrik (2006) say, we are "doomed to choose. "
But what has Colombia done in the last 25 years? Colombia adopted the Washington Consensus as a policy recipe with the so-called Apertura Económica and in particular entered into a process of trade liberalization (lower tariffs). This process of reform in Colombia, codified in the Consensus, was also experienced by the rest of the countries in the region (Lora 2012) . This paper establishes an empirical exercise to determine possible causes of deindustrialization in Colombia, Brazil, Ecuador, Chile, Uruguay, Bolivia, Mexico, Costa Rica and Argentina. Thus, it is concluded that deindustrialization of the region is related, in order of importance, first, with the fall in tariffs (on account of the Consensus); second, with the increase in foreign direct investment flows; third, with a Dutch disease phenomenon, expressed through the significance of the participation of mining and energy exports and the appreciation of the real exchange rate; and fourth, to a lesser extent, with secular economic growth (as a normal process of transition to service economies). Therefore, the evidence provided in this paper is consistent with the idea that Colombia, together with other seven countries in Latin America, is deindustrializing prematurely.
The theory and evidence above lead to the need to give a turn to the policy on industrial development in Colombia, in particular, to establish a policy of state promotion of manufacturing. Based on the product space methodology (Hausmann and Klinger 2006; Hausmann et al. 2006) , this paper also provides the strategic sectors for the Colombian State to promote, in order to achieve structural transformation. Those strategic sectors are, in general, intermediate goods that allow productive chains and, in particular, the chemical industry.
This work, then, is an exhortation to change the way of thinking industrial policy in Colombia. The idea is to move from a conception according to which "the best industrial policy is to have none" (Ocampo and Martínez 2011) to an industrial policy of state intervention in the promotion of strategic manufacturing sectors. This intervention appeals to policy instruments such as: subsidies and trade protectionism, state purchases and statewide collusion, among others. According to Rodrik, "a government that makes no mistakes when promoting industry is one that makes the bigger mistake of not trying hard enough" (Rodrik 2010 ). However, the most important thing is to change the government's attitude toward industrial development, that is, to declare the end of the Washington Consensus on industrial policy. With the exclusion of the variable of mining and energy exports and the inclusion of the share of basic exports, results change. The impact of FDI flows is reduced, while the impact of the AET remains practically the same. This result ratifies that, despite establishing some control by the factor endowment of each country, the AET remains the most relevant variable in relation to deindustrialization. Curiously, the share of basic exports doesn't show any significance. Using most favored nation tariffs to instrument our variable of interest (i.e., average effective tariff rates) results ratify the significance and importance of AET explaining manufacturing participation. While the FDI variable loses significance, the coefficient of AET turns bigger. GDP per capita is still significant, which means that secular deindustrialization is part of the story. Mining and energy exports keep being significant, so the existence of a Ditch disease phenomenon is not discarded.
Finally, two additional variables are included: domestic credit to the private sector as a percentage of the GDP and the Net Barter Terms of Trade Index (2000 = 100). This last model also reveals important changes in the significance of some variables. Although FDI remains significant, now mining and energy exports lose significance. Differences of significance of these two variables across different models indicate that these two are not very strong predicting the manufacturing performance. On the contrary, GDP per capita remains significant and at a 1% level, which means that it is not possible to reject that part of deindustrialization in the region is explained also by a secular process. Finally, AET remains significant and in absolute terms important explaining manufacturing participation.
These three additional robustness tests ratify that the AET is an important economic factor related to deindustrialization in Latin America (Table 12) . 
